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Abstract (320 words) 
 
Background 
Chiropractic programs are expected to provide teaching clinics in order for their graduates to 
attain the required competencies, so they can practice safely and effectively. Regulators place 
an expectation that the patients that students encounter in these clinics should be of sufficient 
variety to prepare them for private practice. So, it is important the chiropractic programs 
monitor the patient case-mix so they show that they are meeting this requirement. To this end 
this study sought to review the Murdoch University Chiropractic Clinic (MUCC) patient 
database and report on the demographic and clinical characteristics.  
 
Method 
Ethic was obtained from Murdoch University (#). In September of 2017 one in five students 
de-identified complete new patients records who attended MUCC from the preceding 12 
months were extracted. The data included was age, gender, employment status, education 
level, region, duration, severity and disability of complaint along with co-morbidities were 
recorded onto a spreadsheet. Data was then discussed in relation to previous studies of 
chiropractic patient case-mix in Australian and international private practice and teaching 
clinics.   
 
Results 
The most common type of patient seen at MUCC was of younger age, low levels of 
employment, pain severity and disability and chronicity suggesting this fits the profile of a 
typical university student. The other commonly occurring profile was suggestive of an age 





pain and disability. Under-represented subpopulations included the very young, the elderly 
and those with acute, severe and / high levels of disability.  
Conclusion 
While the case-mix profile of this MUCC sample was broadly similar to that of private 
practice, some differences were noted that may have implications for the adequate 
preparation of students for private practice. The results are comparable to teaching clinics 
internationally which suggests the differences identified in this study are somewhat 
characteristic of teaching clinic populations in general. 
It remains unknown if the teaching clinic case-mix is appropriate and adequate to prepare 
graduates for the under-represented subpopulation groups.  
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1.0 Introduction  
Chiropractic programs are required to provide teaching clinics in order for students to attain 
the required diagnostic and clinical skills necessary to become registered practitioners 
capable of providing safe and effective patient care.  To this end, regulatory authorities, such 
as the Council on Chiropractic Education Australia (CCEA), set and monitor educational 
standards in chiropractic programs. These standards require chiropractic programs to monitor 
patient volume and case variety to adequately prepare each student for private practice [1]. 
The resultant records produced to satisfy monitoring requirements are a source of information 
that details demographic and psychosocial characteristics as well as and clinical 
characteristics and patient outcomes that could also potentially be used for research [2].  A 
recent push by tertiary institutions as well as both national and international governing bodies 
for further research into Chiropractic practices [3] is likely to make teaching clinic data an 
even more attractive resource for researchers, in particular for outcomes based studies [4]. 
Past research has also identified this possible data source but unfortunately this has not been 
utilized to date [5]. Consequently, these two reasons require that teaching clinic data should 
be representative of patients in the ‘real world’ of private practice. 
1.1 Previous studies 
In Australia, there have been four studies investigating patient demographics and clinical 
characteristics of chiropractic teaching clinics. Walsh authored two papers reporting on data 
collected between 1989-90 from outpatient clinics of Phillip Institute of Technology (PIT; 
now known as Royal Melbourne Institute of Technology, RMIT) [5, 6]. The first of these 
compared the patient characteristics across PIT’s three teaching clinics {Walsh, 1992 #6}. 
The second collected similar data from three nearby private practice clinics and compared 
this to the teaching clinic population reported by the first study {Walsh, 1992 #5}. Jamieson 
compared a sample of the PIT teaching clinic patients to the results from an earlier 





studies found the teaching clinics case-mix exhibited similar characteristics to private 
practice across most variables studied, they did identify a lack of exposure to paediatric 
patients.  
The fourth study investigated the Macquarie University Chiropractic Clinic case-mix from 
1999 to 2001, comparing this to earlier publications from private practice nationally. [7]. The 
Macquarie teaching clinic patient was found to be more likely to be male and less likely to be 
married or diagnosed with a disc injury than patients in private practice [7].  
Advances in data collection and the push for evidence-based practice to be at the forefront of 
tertiary education  in  recent years have seen advances in chiropractic program teaching clinic 
procedures and practices [8]. These previously described studies are based on data collected 
almost two decades ago. The age mix of the Australian population has changed in that time. It 
is possible that these previous studies are no longer representative of the current case mix 
chiropractic students’ experience.  Subsequently it is timely to review chiropractic teaching 
clinic data and see if this has changed.  Further, there are no publications describing the 
teaching case-mix profile for the West Australian program delivered by Murdoch University, 
which operates an on-campus Chiropractic Student Teaching and Research Clinic (MUCC). 
A recent study has looked at the case mix typically encountered by chiropractors in WA and 
this provides an opportunity for a comparison between teaching and private practice 
encounters [9].  Results from such an investigation would allow an insight into the 
chiropractic teaching clinic patient case mix, and inform chiropractic educators if the 
curriculum fulfils the accreditation standards.  
1.2 Objectives 
The following objectives are proposed: 
i) Describe the demographic and clinical characteristics of MUCC patients. 
ii) Compare the case-mix profile from MUCC with known profiles of national and 





iii) Compare the case-mix profile from MUCC with known profiles of other 
Chiropractic teaching clinics both nationally and internationally. 
2.0 Literature Review 
 
A review of literature was carried out sourcing published papers from PubMed, Scopus, 
CINAHL and Index to Chiropractic Literature with the MESH major topic ‘chiropractic’ 
AND ‘student’, ‘teaching clinic*’, ‘demographics’. We then conducted a hand search of the 
reference list of the included articles. This search identified 40 studies involving teaching 
clinics between 1977 to 2017. The studies reported on data collected from clinics in the US, 
Canada, South Africa, Mexico, New Zealand, The United Kingdom (UK) and Australia. 
These clinics included on-campus clinics, and off-campus clinics. Off-campus clinics are 
known as outpatient clinics and can be located within public health centres and were either 
fee-paying or free-service clinics (See Table 1).  
Table 1. Chiropractic Teaching Clinic Studies by Region 
Region Chiropractic College  ‘n’ College ‘n’ Region* 
North 
America 
Western States Chiropractic College (WSCC) 8 22 
 National Chiropractic College  6  
 Palmer Chiropractic College 5  
 Cleveland Chiropractic College 5  
 Northwestern Chiropractic College (NWCC)) 3  
 Life-West College (LWC 3  
 Los Angeles Chiropractic College (LACC) 3  
 Pasadena Chiropractic College 3  
 Logan Chiropractic College 3  
 Parker Chiropractic College 2  
Canada Canadian Memorial Chiropractic College (CMCC) 4 4 
Australia Phillip Institute Technology (PIT) (RMIT) 3 5 
 Macquarie University (MQU) 1  
South Africa Durban University of Technology (DUT) 6 6 





Mexico UNEVE College of Chiropractic 1 1 
Britain Anglo-European College of Chiropractic (AECC) 1 1 
Total studies   40 
* Several studies included data collected from more than one teaching clinic, therefore ‘n’ for college may be greater than ‘n’ for region. 
 
2.1 Monitoring Requirements of Chiropractic Teaching Facilities 
Australian Chiropractic programs are accredited, regulated and monitored by the Chiropractic 
Council on Education Australasia (CCEA), an independent body appointed by the Australian 
government. The CCEA educational standards stipulate that clinical teaching facilities should 
provide training adequate to the needs of the surrounding population and the case variety of 
these clinics should be monitored to ensure students acquire suitable clinical knowledge and 
skills [1]. Past studies have responded to this by reporting the demographic characteristics of 
age, gender, educational level, and employment status as well as the clinical characteristics, 
region of primary, secondary and tertiary complaint/s, duration of complaint/s, level of 
disability and severity of complaint/s and comorbidities found in both chiropractic teaching 
clinics and private practice.  
Two recent Australian studies reported this information in chiropractic practice samples in 
Western Australian [9] and Victoria [10]. 
2.2 Demographic Data 
2.2.1  Age 
Teaching clinics in Australia are expected to ensure students have the opportunity to acquire 
sufficient clinical knowledge and skills in relation to patient care for paediatric, adolescent, 
adult and geriatric populations [1].  
2.2.1.1 Older Adults 
Older aged patients are commonly treated by Chiropractors, [11-13]. The annual prevalence 
of Chiropractic utilization for persons aged 65 and over is reported being somewhere between 
2 - 15% of general population [12-15]. Data from the 2016 Census indicates that 21.4% of 





14.9% and 13.1% respectively as reported in 1991 and is indicative of an ageing population 
[16-19]. 
There have been many studies investigating the prevalence of musculoskeletal complaints 
amongst older adults [20-48]. The most common of these are osteoarthritis, knee pain, back 
pain, osteoporosis, and widespread musculoskeletal pain [49]. This translates into an 
increased likelihood for this age group to have persistent pain and associated functional 
impairment limiting activities of daily living (ADLs) [50].  
Back pain is reported to be the most common region of complaint for those aged over 65 
years presenting to North American private practice [51] and for New Zealand teaching clinic 
patients in this age group [52].   
A review of current literature suggests patients 60 years and over are somewhat similar 
between Chiropractic teaching clinic patients and those in private practice, [4, 6, 11, 52-68]. 
The private practice case-mix proportions are summarized in Table 2 and ranged between 
3.4% and 19.8% internationally. For the teaching clinics it varied between 2.8 – 20% 
internationally (see Table 3). 
 
Table 2. Proportion of Patients 60 years and over Within a Private Clinic Case-mix 
Citation Region Reported Age 
in years 
% of total patients 
Ebrall, 1993 [69] Australia 60+ 12% 
Waalen, 1995 [5, 70] Ontario, USA 60+ 12% 
Hawk, 2001 [63] US, Canada 60+ 18.3% 
Hartvigsen, 2002 [64] Denmark 60+ 16% 
Cherkin, 2002 [11] Arizona, USA 65+ 19.8% 
Cherkin, 2002 [11] Massachusetts, USA 65+ 11.6% 
Leboeuf-Yde, 2005 [65] Worldwide 65+ 9% 





Weigal, 2010 [13] US 65+ 14% 
Irgrens, 2013 [71] England 65+ 18.3% 
French, 2013 [67] Australia 65+ 13% 
Brown, 2014 [60] Australia 65+ 16.5% 
Charity, 2016 [68] Victoria, Australia 65+ 12% 
Amorin-Woods, 2016 Western Australia 65+ 3.4% 
 
 
Table 3. Proportion of Patients 60 years and over Within a Teaching Clinic Case-mix 
Citation College, Region Reported age 
in years 
% of total patients 
Sawyer, 1984 [72] NWCC, USA 60+ 6.9% 
Nyiendo, 1987 [54] WSCC, Portland USA 60+ 7% 
Cramer, 1992 [4] CMCC, Canada 60+ 20% 
Walsh, 1992 [6] PIT, Melbourne Aus 60+ 4.7% 
Jamieson, 1994 [73] RMIT, Melbourne Aus 65+ 18% 
Bryant, 2003 [7] MQU, Sydney, Aus 60+ 4.5% 
Martinez, 2009 [56] UNEVE, Mexico 60+ 15.8% 
Lishchyna, 2012 [57] CMCC, Canada >61 yrs 8% 
Kaeser, 2014 [58] Logan Uni, USA 65+ 10.3% 
Stevens, 2007 [74] NY clinics, USA 60+ 12% 
Puhl, 2017 [59] CMCC, Canada 65+ 12% 
D’Cruz, 2018 [52] NZCC, New Zealand 65+ 2.8% 
 
 
2.2.1.2 Paediatric Patients 
Paediatric patients in private practice are seen less frequently than the elderly, [75, 76] with 
proportions reportedly between 5-21% [61, 67, 68, 75, 77-84]. The most common cited 
reason for paediatric patients to present to chiropractors is musculoskeletal pain [77, 82]. A 





old’s to be 33% [85], increasing to 48% at 15 years of age [86]; treatment for back pain was 
sought in 6% and 34% of these groups respectively. 
Within the paediatric age group, the treatment of infants up to one year of age represents a 
unique sub-group showing wide variance in utilization rates internationally [75-77, 82, 87-
97]. Several overseas studies identify this age-group as the largest proportion of paediatric 
patients presenting to Chiropractic clinics, ranging from 40% - 45% [75, 79, 98]. However 
Australian based studies indicate the proportion to be much lower, around 1% [10]. Unique to 
this age-group is the diagnosis of “excessive crying” or “colic” which is the most common 
reason for general medical consultation in infants up to 16 weeks old [93] and is frequently 
reported as the presenting complaint amongst infants presenting for Chiropractic care [77, 78, 
88, 92, 93, 98, 99].  
 
The available literature reporting on proportion of paediatric patients attending both private 
practice and teaching clinics was also found to vary considerably and this is may be due to 
geographical and cultural differences, study methodology and differing age definitions [2, 4, 
6-8, 11, 54, 56-58, 62-64, 66-68, 99, 100]. (See Table 4 for private practice and Table 5 for 
teaching clinics summaries of these studies). 
Table 4. Proportion of Paediatric Patients within Private Practice 
Citation Region/Country Age  % of total patients 
Shekelle, 1991 [101] US <18 yrs 16% 
Ebrall, 1993 [69] Australia <20 yrs 10.5% 
Waalen, 1995 [66] Ontario, US <20 yrs 13% 
Hawk, 2001  [63] US, Canada, Australia <20 yrs 8% 
Hartvigsen, 2002 [64] Denmark <20 yrs 9% 
Cherkin, 2002 [11] Arizona USA <15 yrs 3.7% 
Cherkin, 2002 [11] Massachusetts, USA <15yrs 2.7% 





Marchant, 2012 [82] Europe <18 yrs 8.1% 
French, 2013 [10, 67] Australia <15 yrs 8.6% 
Charity, 2016 [68] Victoria, Australia <15 yrs 10% 
 
 
Table 5. Proportion of Paediatric Patients within Chiropractic Teaching Clinics 
Citation Location Age % of total patients 
Nyiendo, 1987 [54] WSCC, Portland US <15 yrs 8% 
Cramer, 1992 [4] CMCC, Canada <18 yrs 3.3% 
Walsh, 1992 [6] PIT, Melbourne <20 yrs 9.9% 
Jamieson, 1994 [73] RMIT, Melbourne <16 yrs 0% 
Bryant, 2003 [7] MQU, Sydney <20 yrs 6% 
Morschhauser, 2003 [2] Palmer, WSCC, 
Cleveland CC, NU 
<18 yrs 4.7% 
Holt, 2005 [100] NZCC, New Zealand <20 yrs 9% 
Martinez, 2009 [56] UNEVE, Mexico <20 yrs 7.8% 
Miller, 2010 [99] AECC, England <15 yrs 20.5% 
Lishchyna, 2012 [57] CMCC, Canada <20 yrs 4% 
Hodges, 2013 [102] NU, USA <20 yrs 1% 
Kaeser, 2014 [58] Logan Uni, US <17 yrs 13.9% 
Puhl, 2017 [59] CMCC, Canada <17 yrs 2% 
 
 
 2.2.1.3 Mean Age of Private Practice Patients 
Past studies reporting private practice populations mean age have varied between 36.3 to and 
49 years [9, 62, 64-66, 69, 83, 84, 103-108]. As with the paediatric sample, differing 
methodologies adopted for age group classifications, as well as geographical factors are 
likely to account for some of this variance.  A recent scoping review into chiropractic patient 





39.6 – 48.0) [109]. A summary of available literature regarding the mean age of patients 
presenting to private practice is presented in Table 6.  
Table 6. Mean Age of Patients Presenting to Private Chiropractic Practices 
Citation Region/Country Mean Age in years 
Ebrall, 1993 [69] Australia 39.45 
Hurwitz, 1998 [105] San Diego, US 37 
Hurwitz, 1998 [105] Portland, US 39.6 
Hurwitz, 1998 [105] Minneapolis, US 37.5 
Hurwitz, 1998 [105] Miami, US 38.4 
Hurwitz, 1998 [105] Ontario, Canada 36.9 
Rubinstein, 2000 [108] Netherlands 41 
Hartvigsen, 2002 [64] Denmark 42 
Haas, 2004 [103] North Carolina, US 42 
Walker, 2004 [110] Australia 42.3 
Mootz, 2005 [106] Arizona, US 46.1 
Mootz, 2005 [106] Massachusetts, US 44.7 
Ailliet, 2010 [111] Belgium 43 
Newell, 2016 [112] UK 45 
Field, 2016 [113] Britain 49 
Amorin-Woods, 2016 [9] Western Australia 36.3 
Muehlemann, 2017 [107] Switzerland 43 
Guillen, 2017 [114] Swiss-German 42.7 
Guillen, 2017 [114] Swiss-French 45.1 
Beliveau, 2017 [109] – Scoping Review (median) 43.4 
 
2.2.1.4 Mean Age of Teaching Clinic Patients 
Several studies of Chiropractic teaching clinic patients report a mean age lower than that in private 
practice [70, 72, 115, 116] while others report similar [4, 5, 56]. The highest mean age reported 
from teaching clinic data was 48 years [117] and the youngest mean age being 24.3 years 





 Figure 1. Mean age of Chiropractic Teaching Clinic Patients
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2.2.1.5 Mean Age of Australian Population 
 
The Australian Bureau of Statistics (ABS) National Census is carried out every 5 years with 
demographic variables such as age, education level and employment included in each report 
[17]. As well as Census data from 2016, data from 1991 was included in the literature review 
to further examine the findings of the Australian private practice case-mix reported in 
1993[69]with regard to this study population from 2016.   
According to the 1991 Census, the median age of Australians nationally was 32 years, and 
West Australians 31 years[16]. The 2016 Census reported a median age 38 years nationally, 
and 36 years for West Australians [17, 18]. 
 
2.2.1.6 Age Groups 
It is generally agreed that chiropractic students see fewer paediatric and geriatric patients than 
private practitioners [5, 58, 74]. Unfortunately, there is considerable variation in the age 
brackets  used to define groups, as such comparable data is limited.. The distribution of 
patients between age brackets for both private practice and teaching clinics is shown in 
Tables 7 and 8. 
Table 7.  Age Groups of Chiropractic Patients 1 
Citation Practice 
Type 
Age Brackets (% of patients) 
18-24 25-44 45-64 65+ 
Amorin-Woods [9] Private 16.6 59.1 20.9 3.4 
Charity [68] Private - 36 35 12 
Lebouef-Yde [118] Private 9 43 36 9 
Irgrens [71] Private 7.8 43.1 36.9 12.1 
Holt [100] Teaching 21.9 52.7 17.9 1 
Waldon [119] Teaching 8 43 37.0% 13 










Age Brackets (% of patients) 
0-10 11-20 21-30 31-40 41-50 51-60 60+ 
Hodges [102] Teaching   1 89 15 5 3   
Martinez [56] Teaching 7.8 32.2 44.2 15.8 
Sawyer [72] Teaching   4.1 39.2 22.3 12.8 11.3 6.9 
Stevens [55] Teaching   22 66 9 2 
Walsh [6] Teaching 9.9 59.9 25.5 4.7 
Polus [120] Teaching 9.6 46.1 28.8 15.4 
 
 
 2.2.2  Gender 
Patient gender has implications for many aspects of the clinical encounter. For example, 
gender may affect patient history given females have been found to have higher levels of 
musculoskeletal pain [121], describe higher pain severity [122], and report more co-
morbidities, psychiatric and somatic conditions [122].   The physical exam may differ in 
relation to appropriate gowning and palpation of sensitive areas. Differential diagnosis 
requires consideration of gender specific conditions that may contribute to, or manifest as 
musculoskeletal pain [123]. Finally, treatment may also need to be adapted suitably for each 
gender. The results from this study will identify if MUCC students are given adequate 
exposure to each gender.  
 
2.2.2.1 Distribution of Gender Within Private Practices 
The distribution of gender amongst Chiropractic patients has been widely reported in prior 
literature to consist of a slightly higher proportion of female patients, [10, 14, 51, 60-62, 64, 
66-68, 84, 103, 124]. Within Australia, a study of 3287 patients attending Victorian 





reported 52.3% to be females. Internationally, a scoping review of 45 studies reports 57% of 
patients to be female [109].  
 
2.2.2.2 Distribution of Gender Within Teaching Clinics 
For the most part, females also represent a larger proportion of teaching clinic patients, [6, 
56, 57, 72, 74, 102, 125-128]. The largest proportion of females was reported as 70.7% [126], 
followed by 61.2% [56], and 59.6% [127]. The proportion of female to male patients for each 
individual study into teaching clinic patients is shown in Figure 2. The red line serves as a 
comparison between teaching clinics and private practice, indicating the proportion of 












Figure 2. Female to Male ratio of Patients reported by Teaching Clinics 
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2.2.3  Educational Level and Employment Status  
The biopsychosocial model of healthcare widely adopted by the chiropractic profession, 
considers the confluence of biological, psychological and sociological factors in relation to 
overall health [129]. Education level and employment are shown to be predicative of socio-
economic status  [130]  and have been identified as sociological factors influential on health 
behaviours [131]. 
The CCEA educational standards stipulate that Chiropractic teaching facilities should provide 
training adequate to the needs of the surrounding population [132]. To address this standard, 
educational and employment data from this study will be compared with local 2016 Census 
results,  as well as previously reported findings from private practice and teaching clinics. 
 
2.2.3.1 Census Data for Melville and Western Australia 
Census results from 2016 in Melville, the region surrounding the MUCC clinic, and West 
Australia are provided in table 9 [19].  
Table 9. Census Data for Melville Area and Western Australia 
   % of Melville 
Population 
% of West Australian 
Population 
Education Highest level attained Part High School 18 23.1 
High School 15.3 16 
TAFE Certificate 15 17.1 
Advanced diploma 10.8 8.9 
University Degree 29.9 20.5 
Currently Enrolled High School 7.3 6.3 
TAFE 1.3 1.9 
University 5.2 4.3 
Employment Employment Type Full Time 55.9 57 





Any Employment 90.5 87 
Unemployed 5 7.8 
2.2.3.2 Education Level of Private Practice Patients 
 Studies reporting education level of patients typically classify according to the highest level 
of education attained.  In Australian private practice, recent studies have reported between 22 
– 30% of Chiropractic patients have Tertiary qualifications, 17 – 43% Trade or Vocational, 
and 23% Secondary school [60, 67, 110]. International studies have reported between 9 – 
37% of patients to have completed college degree and 18 – 55% vocational or trade 
qualifications [13, 62, 83, 108, 118, 124, 133-136]. 
Table 10. Provides a summary of reported educational characteristics of patients presenting to 
private practice. 
 
Table 10. Minimum Educational Level Achieved by Patient of Private Practice (%) 








Shekelle, 1991 [101] US 27  47 26 
Rubinstein, 2000 [108] Netherlands 21 37 30  
Walker, 2004 [110] Australia 27.1 42.9   
Lebouef-Yde, 2005 [65] International 32 20 30  
Sorensen, 2006 [137] Denmark 27 29   
Gaumer, 2006 [133] US 36.8 21.5 36 4.8 
Hurwitz, 2006 [134] Canada, US 39  35.8  
Rubinstein, 2008 [135] Netherlands 9 55 36  
Ailliet, 2010 [111] Belgium 15.6 30.9 33.9  
Weigal, 2010 [13] US 26.9  30.4  
Chevan, 2011 [136] US 31.7  58.1  
French, 2013 [67] Australia 22 20   









2.2.3.3 Education Level of Teaching Clinic Patients 
 
There is limited information regarding level of education of teaching clinic patients. Nyiendo 
compared the educational status of patients between six Chiropractic colleges in the US and 
reported some variability, likely attributed to geographic factors; the studies report between 
21-44% of patients as having attained a college degree [115]. A 2004 study by Haas et, al 
carried out in Western States Chiropractic College reported a college education level of 48%, 
however did not specify if this proportion had yet completed degree, nor report level of 
education for the remaining patients  [117].  Studies carried out in Australian teaching clinics 
have not reported education level of patients. Therefore, results from this study will give 
some insight into the sociological profile of Australian teaching clinic patients. The reported 
educational characteristics of Teaching Clinic patients internationally are summarized in 
Table 11. 
 
Table 11. Highest Educational Level Attained by Teaching Clinic Patients (%) 






High school Partial high 
school 
Sawyer, 1984 [72] NWCC 33.2 28.7 25.1 3.3 
Nyiendo, 1989 [115] LACC 26 46 24 5 
 Palmer 44 39 14 2 
 WSCC 26 50 19 5 
 Pasadena 28 35 25 11 
 Cleveland 27 39 21 13 





Haas, 2004 [117] WSCC 48   
2.2.3.4  Employment Status of Private Clinic patients 
Variability exists between reported employment status of private practice patients; 
employment status  proportions vary from 52 – 81% (see Table 12.) 
 
Table 12. Employment Status of Private Practice Patients internationally (%) 
Citation Region Employed Unemployed Retired 
Nyiendo, 2001  [138] USA 67.4 19.4  
Nyiendo, 2001  [139] USA 77 23  
Hurwitz, 2002 [105] USA 81.2 7.7 3.2 
Sharma, 2003 [140] USA 72.5 12.7  
Walker, 2004 [110] Australia 68.8 3.9 13.2 
Lebouef-Yde, 2005 [65] International 52 2 9 
Ailliet, 2010 [111] Belgium 70.3 13.2 1.2 
Amorin-Woods, 2016 [9] Western Australia 77.8 1.5 4 
Beliveau, (2017) [109] Systematic Review 77.3 9 10.7 
 
 2.2.3.5  Employment status of Teaching Clinic Patients 
Prior Teaching Clinic studies report 49 – 65% of patients as employed, and 1.7 to 6% as 
unemployed [6, 7, 56, 57, 70, 127, 141-145]. As many teaching clinics are located on-
campus, the higher number of students attending these clinics is likely the cause of the lower 
percentage of employment. (See Table 13.) 
 
Table 13. Employment Status of Teaching Clinic Patients: Type of Occupation (%) 







 7 7  6  
Walsh, 1992 
[6] 







61.5 26.2 2.9  5.2 4.2 
Bryant, 2003 
[7] 
    13  
Benjamin, 
2007 [142] 
58.1 21.2 11.2 4.6 2.9 2.1 
Jaman,   
2007 [143] 
65.3 13.3 9.8  2.9 8.6 
Kandhai, 
2007 [144] 
49.2 22.2 8 4.9 2.9 9.6 
Ventketsamy, 
2007 
57.9 18.9 10.5 4.1 1.7 9.6 
Martinez, 
2009 [56] 
 11.4 26.8    
Lishchyna, 
2012 [57] 
61.8 16.5 1 4 5 11.7 
McDonald, 
2014 [145] 
55 26.8 8.2  3.1 6.9 
 
2.3 Clinical Characteristics 
 
2.3.1  Region of Primary Complaint  
Patients present to Chiropractors for a broad range of musculoskeletal (MSK) disorders 
[105]. It is important the case-mix provides an adequate exposure to these complaints 
ensuring that the students develop sound clinical skills to adequately address the patients they 
are most likely to encounter when they transition to private practice.  
 
2.3.1.1 Region of Primary Complaint reported by Private Practice 
 
Current international and historical literature has indicated spinal pain to be the most 
common presenting complaint for Chiropractic patients,  [14, 51, 62, 64, 66, 67, 146, 147]. 
Available literature on the case-mix of Australian private practice reports between 40 – 46% 
of primary complaints to be back pain (low-back and mid-back combined; 33% to be low 
back specifically) and between 11- 21% neck pain [9, 10, 69]. Similar results have been 





and mid-back; 25 – 68% low back only), and 19 – 30% neck [11, 14, 51, 61, 62, 66, 80, 83, 
105, 106, 108, 124, 148]. Considering the available literature, low back pain, followed by 
neck pain are the predominate primary region of complaint of patients presenting for 
Chiropractic treatment (see Table 14).  
Table 14.  Region of Primary Complaint as Reported by Private Practice 
Citation Location Low Back Mid-back Neck Extremity Headache 
Shekelle, 1991 [101] US 42.1 10.3  9.6 
Ebrall, 1994 [69] Australia 40.5 22.92  14.2 
Rubinstein, 2000 [108]  Netherlands 47 3 19 3 7 
Cherkin, 2002 [11] Massachusetts 44.2 22.5  4.6 
Arizona 41 24.5  6.4 
Moots, 2005 [106] Massachusetts 44 23  4 5 
Arizona 41  26 9 6 
Waalen, 2005 [66]  US, Male 34 9 17   
US, Female 26 9 23   
French, 2013 [67] Australia 46 11.5  3 
Amorin-Woods, 2016 [9] West Australia 33.2 12.9 20.9  2.8 
Adams, 2017 [14] US 63.2 30.2  4.7 
Beliveau, 2017 International 49.7 22.5  5.5 
 
 
 2.3.1.2 Region of Complaint reported by Teaching Clinics 
 
Similarly to private practice, teaching clinic studies reported Low Back Pain as the most 
frequent primary complaint (31 – 51%), followed by neck pain, (16.5 – 32%) [4, 6, 7, 54, 56, 
58, 70, 72, 74, 125]. The proportion of extremity cases reported from the studies varies from 
11% [4] to 28% [56]. The frequency of each primary complaint region is shown for the 
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2.3.2  Duration of Primary Complaint 
The duration of symptoms for a presenting complaint is typically categorized as acute (0 – 90 
days) or chronic (>90 days), with a third classification of sub-acute (45 – 90 days) also 
utilized by some studies. Varying methodologies, however, result in inconsistencies in the 
classification of acute, sub-acute and chronic symptoms across the literature. The relative 
duration of a patient’s neck and back pain has been shown to impact the natural history and 
responsiveness to care [104, 149-152]. Shorter duration of neck pain was the only variable 
predictive of favourable outcomes [135, 152]. The NRS and Oswestry scores for  acute vs. 
Chronic LBP patients [151]. The region of complaint is also likely to influence care seeking 
behaviours, with higher proportions of LBP patients seeking treatment in the acute phase 
(64%) compared to neck pain patients (52%) [151, 152] and thus becomes an important 
factor to consider in a students’ education.  
 
2.3.2.1 Duration of Primary Complaint Reported in Private Practice 
When considering all regions of complaint within the case-mix of private practice, between 
36 – 77% of patients are reported to present with acute symptoms [61, 66, 105, 108, 153]. 
Studies reporting specifically on patients with low back pain however, indicate a much higher 
proportion, between 62 – 87%, have acute complaints [71, 104, 107, 114, 135, 150, 154] 
compared to 25 – 61% of patients with neck pain. [135, 152].  











Table 15.  Duration of Primary Complaints Presenting to Private Practice 
Citation Location Definition of category Proportion 
Hurwitz, 1998 [105] US Acute <3 weeks 45.4 
Subacute 3-12 weeks 11.4 
Chronic >12 weeks 24.7 
Hartvigsen, 2002 [64] Denmark Acute 0 – 4 weeks 20 
Subacute 4 – 12 weeks 26 
Chronic > 12 weeks 54 
Waalen, 2005 [66] US Acute (not specified) 36 
Chronic (not specified) 64 
Newell, 2007 [153] UK Acute 0-4 weeks 59 
Chronic > 4 weeks 41 
Rubinstein, 2008 [135] Netherlands 
(Neck Pain only) 
Acute 0 – 4 weeks 8 
Subacute 4 – 12 weeks 17 
Chronic > 12 weeks 75 
Sharma, 2009 [150] US 
(Low Back only) 
Acute 0 – 7 weeks 72.2 
Chronic > 7 weeks 27.8 
Peterson, 2012 [151] Switzerland 
(Low back only) 
Acute 0 – 4 weeks 64 
Chronic > 12 weeks 36 
Peterson, 2012 [152] Switzerland 
(Neck pain only) 
Acute 0 –  weeks 42 
Sub-acute 4 – 12 weeks 19 
Chronic > 12 weeks 39 
Irgens, 2013 [71] UK Acute 0 – 3 weeks 46.5 
Subacute 3 – 12 weeks 16.1 
Chronic > 12 weeks 37.3 
Hestbaek, 2014 [104] Switzerland 
(Low back only) 
Acute 0 – 4 weeks 76 
Subacute 4 – 12 weeks 10 
Chronic > 12 weeks 14 
Eirikstoft, 2014 [154]  Acute 0 – 4 weeks 77 
Subacute 4 – 12 weeks 10 
Chronic > 12 weeks 13 
Guillen, 2017 [114] Switzerland Acute 0-4 weeks 56.3 
Subacute 4-12 weeks 15.5 
Chronic >12 weeks 28.2 
Muehlemann, 2017 [107] Switzerland Acute 0 – 4 weeks 58 
Subacute 4 – 12 weeks 14 





2.3.2.2  Duration of Complaint Reported in Teaching Clinic Studies 
 
 There is considerable variability in the duration of symptoms found in teaching clinic 
populations. Between 33 – 80% of patients were reported to have acute complaints, and 20 – 
67% were chronic [6, 56, 57, 59, 70, 115, 126]. In some there are more acute than chronic 
cases in teaching clinics [125], while in other studies there were more chronic cases than 
private practice [116]. Table 16. provides a summary of the reported duration of primary 
complaint presenting to teaching clinics. When the data from available studies is compared, 
as shown in Figure 4, most patients have presented with a complaint of less than 3 months’ 
duration. 
Figure 4. Comparison of Acute to Chronic Complaints Presenting to Teaching Clinics 
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Table 16. Duration of Primary Complaint as Reported by Teaching Clinics 
Citation College, Location Definition of category Proportion 
Nyiendo, 1987 [141] WSCC, US Acute 0 – 4 weeks 41 
Chronic >4 weeks 55 
Nyiendo, 1989 [115] 6 US Colleges Acute 0 – 6 weeks 28.5 
Chronic > 6 weeks 61.5 
Phillips, 1990 [116] WSCC, US Acute 0 – 2 weeks 16 
Subacute 2 – 8 weeks 7 
Chronic > 8 weeks 43 
Walsh, 1992 [6] PIT, Melbourne Acute 0 – 4 weeks 40.1 
Subacute 4 – 8 weeks 7.4 
Chronic > 8 weeks 52.5 
Jamieson, 1994 [73] RMIT, Melbourne Acute 0 – 4 weeks 55 
Chronic > 4 weeks 45 
Waalen, 1994 [70] CMCC, Canada Acute 0 – 4 weeks 31.6 
Chronic > 4 weeks 68.4 
Perillo, 2003 [155] NVCC, US Acute 0 – 4 weeks 18 
Chronic > 4 weeks 82 
Martinez, 2009 [56] UNEVE, Mexico Acute < 90 days 24.4 
Chronic > 90 days 75.6 
Lishchyna, 2012 [57] CMCC, Canada Acute 0 – 4 weeks 25.5 
Chronic > 4 weeks 74.5 
Stevens, 2016 [74] NYCC, US Acute 0 – 3 weeks 31 
Subacute 3 – 12 weeks 15 
Chronic > 12 weeks 50 
Puhl, 2017 [59] CMCC Acute 0 – 12 weeks 33 









2.3.3   Severity of Primary Presenting Complaint 
A patient’s report of severity of pain, while subjective in nature remains a valuable tool for 
clinicians to monitor patient progress [156]. Severity of pain is also a prognostic factor for 
long term disability, [157, 158],  and is reported to vary based on duration of symptoms [151, 
152], and across different complaint regions [64]. 
There are numerous validated measures of pain severity [156]. The most commonly used are 
the Numerical Pain Rating Score (NPRS), measured from 0-10, or the Visual Analogue Scale 
[159], measured from 0-100; lower scores indicating a lower intensity of pain [160, 161]. A 
third measure of pain, The Modified Von Korff Scales (MVK) utilizes the average of three 
NPRS scores based on pain today, pain at worst in past month and pain on average past 
month; this measure is scored from 0-100, lower scores indicating lower intensity [117]. A 
more recently developed measure, the Pain Impact Questionnaire (PIQ-6) provides a measure 
of pain severity and the impact on health related quality of life; scores for the PIQ-6 range 
from 10-90, higher scores indicate a greater intensity and impact of pain [162]. The decision 
on which measure to use may be based on available evidence or simply be dependent on ease 
of application in clinical practice, [156]. 
 
2.3.3.1 Severity of Primary Complaint Presenting to Private Practice 
 
Due to the large number of private practice studies that reported pain measures for 
complaints, only those from 2001 onwards were considered for review. Methodological 
variability results in different outcome measures used. However, private practice patients 








Table 17: Severity of Presenting Complaint at Private Chiropractic Clinics 
Study Location Region of Complaint Measure Used Score 
Leboeuf-Yde (2001) [118] Norway Low Back  NRS 4.5 
Nyiendo (2001) [163] US Low Back VAS 47.7 
Hartvigsen (2002) [64] Denmark All regions VAS 59.3 
Hurwitz (2002) [164] US Neck Pain  NRS 4.8 
Sharma, 2003 [140] US All Regions VAS 50.8 
Alliet (2010) [124] Belgium All regions  NRS 4.9 
Peterson (2012) [152] Switzerland Neck Pain - acute  NRS 6.12 
Peterson (2012) [152] Switzerland Neck Pain - Chronic  NRS 5.5 
Peterson (2012) [151] Switzerland Low Back – acute  NRS 6.1 
Peterson (2012) [151] Switzerland Low Back – chronic  NRS 5.3 
Eirikstoft (2014) [154] Denmark Low Back  NRS 7 
Hestbaek (2014) [104] Denmark Low Back  NRS 7 
Kongsted (2015) [165] Switzerland Low Back  NRS 4 
Kongsted (2015) [165] Denmark Low Back  NRS 7 
Kongsted (2015) [165] UK Low Back  NRS 6 
Sibbritt (2016) [166] Australia Low Back  NRS 4.7 
Amorin-Woods, 2016 [9] West Australia All regions PIQ-R 54.6 
Muehlemann, 2017 [107] Switzerland Low Back NRS 5.8 
 
 
2.3.3.2  Severity of Complaint presenting to Teaching Clinics  
Only five earlier teaching clinic studies included measures for pain severity. . Martinez and 
Perillo  reported mean NPRS scores between 5 and 6.31, and Walsh VAS score of 62.25 for 
all regions of complaint in their respective studies [6, 56, 155]. Phillips recorded a mean Pain 
Rating Index component of McGill Pain Questionnaire (MPQ) of 16 [167]. and Haas a mean 
Modified Van Korf (MVK) score of 45 – 55 for low back complaints [117]. Phillips 
compared reported pain level of teaching clinic patients to private practice and found field 
practitioner patient’s reported higher scores on all McGill Pain Questionnaire measures 





chosen). Statistically, however, the only significant difference  was found on the evaluative 
dimension[116]. 
Table 18. provides a summary of reported pain scores from teaching clinic studies. 
 
Table 18. Severity of Pain as Reported by Prior Teaching Clinic Studies 
Citation Location, College Reported Measure Mean Score 
Phillips, 1990 [168] US, WSCC MPQ PRI 16 
Perillo, 2003 [155] US, NYCC Clinic 1 NPRS (0-10) 6.31 
US, NYCC Clinic 2 NPRS (0-10) 5.52 
US, NYCC Clinic 3 NPRS (0-10) 5.08 
Haas, 2004 [117] US, WSCC Group 1 MVK  53 
US, WSCC Group 2 MVK  55 
US, WSCC Group 3 MVK  45 
US, WSCC Group 4 MVK  49 
Walsh, 2008 [169] Australia, RMIT VAS (0-100) 62.25 
Martinez, 2009 [56] Mexico, UNEVE >20 yrs VAS (0-10) 5.5 
Mexico, UNEVE <20 yrs VAS (0-10) 6 
 
 
2.3.4 Level of Functional Impairment 
 Level of functional impairment associated with pain has been shown to be an important 
prognostic factor for musculoskeletal conditions and therefore warrants inclusion as a 
necessary consideration for graduate competencies [151, 152, 160, 163, 170-172]. There are 
many different measures for disability, some applicable to multiple sites of pain and others 
specific to certain regions [161]. Studies have used various validated LBP outcomes 
measures to record this and they include Oswestry, Revised Oswestry Disability 
Questionnaire (RODQ), Roland Morris Disability Questionnaire (RMDQ), and the 
Bournemouth Questionnaire (BQ). Neck pain associated disability is typically measured 





include Fear Avoidance Beliefs Questionnaire (FABQ), Activities of Daily Living Numerical 
Rating Score (ADL NRS), Visual Analogue Score Disability (VAS-D) and Short Form 12 
(SF12). 
2.3.4.1 Level of Functional Impairment of Private Practice Patients 
This lack of a common outcome measure is also seen in private practice case-mix studies. 
Moderate levels of disability are reported by studies including all regions of complaint [9, 61, 
124]. Low back complaints are reported to be associated with a moderate to severe level of 
disability [71, 103, 104, 118, 140, 154, 163] and neck pain mild to moderate disability [164]. 
(See Table 19). 
Table 19: Disability Scores of Private Chiropractic Clinic Patients 
Study Location Region of Complaint Measure  Score 
Nyiendo (2001) [163] US Low Back RODQ 38.3 
Hartvigsen (2002) [64] Denmark All regions VAS-D 55.7 
Hurwitz (2002) [164] US Neck NDI  13.2 
Sharma, 2003 US Back Pain RODQ  40.6 
Haas [167] [117] US Acute Low Back RODQ 41.8 
Haas [167] [117] US Chronic Low back RODQ 38.5 
Lebeouf-Yde (2005) [118] Denmark Low Back RODQ 35 
Ailliet (2010) [124] Belgium All regions ADL NRS 4.6 




Low Back BQ 53.1 
Low Back BQ 57.3 
Low Back SBT distress >4 10.8 
Low Back SBT distress >4 24.2 
Eirikstoft (2014) [154] 
 
Denmark Low Back RMDQ 52 
Low Back FABQ-W 11 
Low Back FABQ-PA 13 
Hestbaek (2014) [104] Denmark Low Back FABQ-W 11 
Low Back FABQ-PA 13 
Amorin-Woods, 2016 [9] West 
Australia 
All Regions SF12-Physical 47.19 
SF12-Mental 36.9 





2.3.4.2  Level of Functional Impairment of Teaching Clinic Patients 
Teaching clinic studies reported mild levels of disability for patients with low back pain and 
moderate disability for those with neck pain, [57, 116, 155, 168, 169]. A study that compared 
disability level of teaching clinic patients to private practice reported the mean disability 
score of field practitioners was 27.4 (moderate) while teaching clinic patient mean was 19.4 
(minimal) [168]. The average scores for each study are summarized in Table 20. 
Table 20: Disability Scores of Chiropractic Teaching Clinic Patients 
Citation Teaching Clinic Oswestry   BQ  NDI  
Nyiendo, 1990 [168] 
Phillips, 1992 [116]  





Walsh, 2008 [169] RMIT 31.89  26.29 
Perillo 2003 [155] 
 
 
CMCC - 1 33.26 46.73 
 
CMCC- 2 35.16 35.12 
 
CMCC -3 40.96 45.96 
 





2.3.5 Co-morbidities  
A patient’s biological and psychological profile is largely shaped by their co-morbid 
conditions. Co-morbidities can impact patient care in many ways; importantly certain pre-
existing conditions will present as a contra-indication for particular treatment modalities 
[173, 174]. Certain co-morbidities have also been found to be associated with MSK 
conditions; for example, persons with diagnosed cardiovascular or digestive conditions are 
more likely to report disabling neck pain [175, 176].  
It is therefore important for students to develop the skills necessary to identify and consider 
common co-morbidities and the implications for the biopsychosocial profile, and safety of 







Table 21: Co-morbidities of Australian Population [177-180] 
Co-morbidity Survey Year/s Prevalence period % 
Depression (1) 2007 [177] lifetime 15 
2015 [178] 12- month 9.3 
Anxiety 2007 [177] lifetime 26.3 
2015[178] 12- month 11.2 
Cardiovascular  2018 [180] 12 month 22 
Diabetes 2015 [178] 12 month 5.1 
Hypertension 2015 [178] 12 month 23 
Cancer 2015 [178] 12 month 1.6 
Arthritis 2015 [178] 12 month 15.3 
Asthma 2015 [178] 12 month 10.8 
(1) Includes depressive disorder, dysthermia and bi-polar disorder 
2.3.5.1   Co-morbidities of Chiropractic Private Practice Patients 
Two Australian studies that report common co-morbidities of patients attending Chiropractic 
private practice included conditions such as depression, cardio-vascular disease, respiratory 
disease and diabetes [9, 68]. This was similar to that reported by studies conducted in 
Denmark, US and Canada [83, 133, 134, 136, 181, 182]. Further, a recent study of NIHS data 
in the US identifies persons with a diagnosis of depression, cardiovascular disease or asthma 
were more likely to consult a Chiropractor than those without [14]. While similar co-
morbidities were found, there was much variation in the proportions reported by the studies. 
For example the reported rate of depression varies from 3.25% to 33% and cardiovascular 

























Location US Canada, US Denmark US Australia Australia 
Depression 13% 8.5%  3.25% 11% 10.2% 
Anxiety 16%      
Cardiovascular  9.3% 5.3% 5%  24% 1.8% 
Respiratory  17.3%  23%  12% 2.7% 
Gastrointestinal  19.5%  12%  8%  
Diabetes 5.5% 5.1% 1%   2.1% 
Hypertension 19.5% 19.9%     
Cancer 3.5%    2% 2.7% 
Arthritis 31.3% 23.2%  29.6% 16%  
Asthma  13.1% 14%    
 
 2.3.5.2  Co-morbidities of Teaching Clinic Patients 
 
Depression, anxiety, hypertension and cardiovascular disease are the most common co-
morbidities reported in teaching clinic populations [59, 74, 127, 143, 144, 183]. Of these 
studies, Ventkesamy reported significantly higher prevalence of gastrointestinal, 
cardiovascular and respiratory disease in a sample of neck pain patients, depression was also 
more common than reported for low back and extremity patients who visited the same South 
African teaching clinic [127, 143, 144]. A summary of the data is presented in Table 23. 
 







































13.4% 3% 2% 
 17% 
9.3% 
Anxiety  5% 
Cardiovascular  20.5% 5.9% 8.5%   4.3% 
Respiratory  24% 4.4% 6.5%  7%  
Gastrointestinal  13.4% 4.8% 2.5%  4%  
Diabetes    3.5% 1% 5.8% 
Hypertension 9%  10.5% 11% 3% 13.3% 
Cancer  0.3%    2% 
Arthritis      8.1% 




The substantial contribution of mental health disorders to global disability is consistently 
reported, [184] representing a significant public health issue [185]. The World Health 
Organization found depression to be the single largest contributor to global disability,[186].  
The prevalence of depression is estimated globally to be 4.4%,[186] however in primary care 
patients this rate is estimated at over 10% [187]. Lifetime prevalence of depression in the US 
and Western Europe is estimated to be between 13 – 17% [185]. 
Studies of chiropractic private practice populations typically indicate slightly lower lifetime 
prevalence of depression to that of primary care, which is twice that of global estimates, [9, 
56, 68, 83, 133, 134]. The higher rate in both settings is not surprising given those suffering 
depression are more likely to have comorbid medical illnesses including back pain [185]. 
Contrary findings were found in a US private practice sample however, which reported the 
prevalence of depression to be lower than that of the global population. Interestingly, this 
sample compared patients of chiropractors to primary care patients and found similar 





rates, as a questionnaire was used which assessed for depressive symptoms from the 
preceding four weeks only.  It is likely that the questionnaire used to identify those with 
depression resulted in lower proportions for each group.  Ndeten reported a much lower 
proportion of 3.25% compared to other studies from the US, which indicated a higher 
percentage of between 8.5 to 13% [56, 133, 134]. Australian private practice studies report a 
proportion between 10 to 11% which is similar to that found in this sample of 9.5% [9, 68]. 
The rate of depression amongst teaching clinic populations shows significant variance, with 





















Chapter 3 – Methods 
 
3.1 Introduction 
This section includes a detailed overview of research methodology including study design, 
selection of patient data, data collection and description of included variables. 
3.2 Study Design 
This study was designed as a retrospective, cross-sectional survey of new patient records 
presenting to Murdoch University Chiropractic Clinic from the 1st December 2015 to the 31st 
November 2016. This timeframe was chosen to encompass all ‘new patients’ and ‘case 
review new patients’ encountered by a single cohort of Chiropractic students during their 
clinical placement year undertaken at the clinic. Permission for this study was granted by 
Murdoch University Ethics Committee (Project number 2017/186) and the Murdoch 
University Clinic Director gave authorization to access clinical data.  
3.3 Clinical Setting 
The data was collected from MUCC; a Chiropractic teaching facility located on-campus at 
Murdoch University, South Street, Perth, Western Australia. MUCC is the sole teaching 
clinic facility associated with the Bachelor of Chiropractic program at Murdoch University. 
The facility has operated for 11 years. 
3.4 Patient Confidentiality 
Patient confidentiality was ensured by using file numbers and removing name details for 
those included. The Visual Outcomes program used by MUCC does not permit search by file 
number, therefore these numbers alone could not be used to identify patients.  Additionally, 
collection of data took place on-site at MUCC and all files were analysed within the confines 
of the clinic. Information was extracted from hard copy files and cross checked against 
electronic patient records accessed on an authorized clinic computer. Data was recorded on 





3.5 Sample Allocation 
Within the selected timeframe all ‘New Patient’ and ‘Case Review-New Patient’ files were 
extracted from a de-identified spreadsheet provided by MUCC; this spreadsheet contained 
1694 individual file numbers of patients, student numbers of student clinicians and pre-
selected variables. Sample size calculation with confidence level of 95% and margin of error 
of 5% specified a minimum sample size of 314 patient records. The “RAND ( )” function was 
applied to the excel spreadsheet to allocate a random numerical identifier to the students; the 
student identifiers and corresponding patient files were organized in ascending order and 
based on the power calculation, every 5th student’s patient files was selected for inclusion in 
the study giving a total of 320 records.  
3.6 Inclusion Criteria 
To be considered eligible for inclusion in the study, the patient record must: 
i) Have a scanned copy of ‘Consent To Collect Authority’ signed by the patient and 
attached to the patient file. 
ii) Represent a ‘New Patient’ who had not visited the clinic before, or a ‘Case 
Review-New Patient’ who had not attended the clinic for a period no less than 18 
months. 
iii) Have a complete data set for the initial encounter; consisting of electronic record 
of History, Physical Examination, and Management Plan.  
3.7 Data Collection – Primary Data 
The primary data used for the study was collected from the student’s hard copy files as well 
as any electronic / software data files. The surname of patients from hard copy files was 
entered into the clinic software to identify the corresponding patient file number. Each Excel 
spreadsheet record by file number was then populated with the variables of interest. The 
variables were first cross-checked between hard copy and electronic records. For any 





identified then the data from the hard copy records was corrected in the spreadsheet to 
eliminate student errors in electronic data entry. All outcomes measures were scored off the 
hard copy document and standardized prior to entry.  Each record was cross-checked after 
entry to reduce any possible researcher data entry error.  
The following variables for each patient was recorded: 
i) Age – age was recorded as a whole number based on the age at last birthday 
ii) Gender – gender was recorded as female or male 
iii) Education Status – recorded according to the highest level attained or currently 
completing, categorized into: 
a) Primary School 








v) Region of Complaint – Primary, secondary, and tertiary                                         
Primary complaint was recorded for all patient files, secondary and tertiary 
complaints were recorded if included in initial consultation paperwork.           
Categorized into: 
a) Low Back pain     - including low back and pelvis 
b) Mid Back pain      - including thoracic spine, ribs, sternum 





d) Headache               -  including migraine and any pain of the skull region 
e) Upper Extremity    -  including shoulder, elbow, wrist, hand 
f) Lower Extremity    - including hip, knee, foot, ankle 
vi) Duration of Complaint – defined as follows 
a) Acute           - 0-7 days, 8-14 days, 15-22 days, 23-30 days 
b) Sub-acute    - 31-90 days 
c) Chronic       - > 90 days 
vii) Severity of Complaint – recorded based on NPRS score at initial consultation for 
“pain level 0-10 at present” and “pain level 0-10 for worst pain” for each complaint. 
viii) Level of Disability - recorded based on Fear Avoidance Behaviour Questionnaire  
ix) Outcome Measures for Spinal Pain – recorded as follows 
a) Neck Pain - Neck Disability Index (NDI) 
b) Thoracic Spine pain - Modified Oswestry Thoracic Spine (MODI) 
c) Low back pain - Oswestry Disability Questionnaire (ODI) 
x) Co-morbidities – Recorded according to the following diagnosis: 
a) Anxiety 
b) Depression 




g) Neurological Disorders 
h) Endocrine Disorder 
i) Haematological Disorder 






l) Gastrointestinal Disorder 
m) No Co-morbidity 
3.8 Data Collection – Secondary Data 
Secondary data was collected from published journal articles and includes: 
i) Comparative data from international studies within the private sector 
ii) Comparative data from Chiropractic teaching clinics 
3.9 Statistical Analysis 
The statistical program SPSS, Version 22 (supplied by IBM, SPSS Incorporated) was used 
for statistical analysis of data in this study. Descriptive data included frequency tables and bar 
charts for categorical data and summary statistics for quantitative variables of mean, standard 
deviation, and range.  
4.0 Missing Data 
In the case of missing data points, the patient record was still included in the sample and the 
spreadsheet cell was left blank. Blank cells were excluded when producing descriptive 
statistics for the corresponding variable. The number of missing data points for each variable 












Chapter 4 – Results 
 
 4.1 Introduction 
 
A total of 327 individual patient records from 10 students were eligible for inclusion in the 
study. Two records were excluded due to absence of patient consent to collect. This process 
identified 325 patient files from 10 students which were included in this study. 
  
4.2 Demographic Characteristics 
 
The patients sampled from MUCC were most commonly female (56.5%) aged between 15-24 
years (mean 34.26), tertiary educated (61.3%) and employed (80%); see Table 24. 
Table 24. Demographic Characteristics of MUCC Patient Sample 
Primary Data (n = 325) Comparative Data – n (%) 
Private Practice Teaching Clinic 












Gender Female 184 (56.5) 170(52.3) 1789(56) (57)   (56) 
        
Age Group  
(years) 
 
0 – 4 0 N/Aa 156 (5)  6 (0.01) N/Aa 
5 – 14 4 (1.2) N/Aa 154 (5)  47 (5) N/Aa 
15 – 24 122 (37.5) (16.6) a 243 (7)  223 (22) 100 (8) a 
25 – 44 109 (33.5) (59.1) 1161(36)  534 (53) 554 (43) 
45 – 64 75 (23.1) (20.9) 1142(35)  175 (17) 477 (37) 
65 – 74 11 (3.4) (3.4) 270 (8)  13 (1) 169 (13) 
>75 4 (1.2) (0) 134 (4)  6 (0.01) 
Mean (SD)  34.3(15.3)  36.3(12.5)   32.3(13.1) 45.1 
IQR  21.8-46.8      
Range  8 - 78      
Median age All (n=325) 29   43.4   
≥55 (n=43) 61   76   
≤18 (n=21) 17   7.6   
        Employment  Employed 260 (80) 253 (77.8) 2307(79) (77.3)   





Primary Data (n = 325) Comparative Data – n (%) 
Private Practice Teaching Clinic 












 Retired 14 (4.5) 13 (4)  (10.7)   
 N/Ab 23      
        
Education Primary 7 (2.5)      
(>18 Years) Secondary 57 (19)      
 TAFE 27 (8.9)      
 Trade 26 (8.6)      
 Tertiary 185 (61.3)      
 N/Ab 23      
a Data from patients aged 18 years and below was not included in calculations to better reflect variables as 
sociodemographic factors. (The age of secondary school graduation in Western Australia is 18 years) 
 
 
4.3 Clinical Characteristics 
The sample of MUCC patients were most likely to present with two separate complaints 
(57.8%), the primary complaint reported as spinal pain (Lumbar 39.4%, Cervical 23.4%, 
Thoracic 15.7%) with additional complaint/s of Lower Extremity Pain (Secondary 25%, 
Tertiary 29.8%). Symptoms as present for 3 months or more (72.2%), mild in nature “Now” 
at time of presentation (77.8%) but “Worst” pain associated with complaint severe, (43.1%). 
Fear Avoidance Behaviour as normal (Physical Activity 64.9%, Work 98.9%) and regional 
outcomes for spinal pain as mild, (NDI 60.5%, MODI 49.3%, ODI 52.5%). See Table 25. 
Co-morbidities were reported in 36.9% of sample, most commonly obesity (15.1%), 









Table 25. Clinical Characteristics of MUCC Patient Complaints 









Private Practice  Teaching 
n (%) n (%) n (%) 
No. of Complaints 
 
    Bolton 
(2002) 
[188] 




n = 135 
Martinez 
(2009) 
n = 500 
1    90 (27.7) (20.6) (57) 143 (28.6) 
2    188 (57.8) (79.4) 
(30) 281 (56.2) 
3    47 (14.5) (11) 76 (15.2) 
Region 
 
    Amorin-
Woods 
(2016) 







n = 1263 
Cervical 76 (23.4) 45 (24) 5 (10.6) 126 (22.5) 68 (20.9) (22.5) 244 (24) 
Thoracic 51 (15.7) 23 (12.2) 3 (6.4) 77 (13.8) 42 (12.9) (49.7) 
194 (19) 
Lumbar 128 (39.4) 45 (24) 8 (17) 181 (32.3) 108 (33.2) 410 (40) 
Headache 8 (2.5) 8 (4.3) 6 (12.8) 22 (3.9) 9 (2.8) (5.5) - 
Upper Extremity 29 (8.9) 20 (10.5) 11 (23.9) 60 (10.7)  (24.9) 173 (17) 
Lower Extremity 33 (10.2) 47 (25) 14 (29.8) 94 (16.8)  
n 325 188 47 560    
Duration [190] 
 
    Hartvigsen 
(2002) 
n = 1897 
Muehlemann** 
(2017) 
n = 709 
Puhl 
(2017) 
n = 833 
 
Acute (0-4) 65 (20) 33 (17.6) 7 (17.1) 105 (19)  179 (20) 374 (52.9)  275 (33) 
Sub-acute (4-12) 37 (11.4) 10 (5.3) 2 (4.9) 49 (8.8)  493(26) 120 (17) 
Chronic (>12) 223 (68.6) 145 (77.1) 32 (78) 400 (72.2)  1025 (54) 215 (30.5)  558 (67) 
n 325 188 41 554    
Missing 0 0 6 6    
Complaint Severity 
NPRS “Now” 
    Guillen** 
(2017) 
n = 853 
Alliet 
(2010)  
n = 517 
Martinez 
(2009) 
n = 500 
Mild 237 (73.4) 156 (83.9) 37 (84.1) 430 (77.8)    
Moderate 74 (22.9) 25 (13.4) 6 (13.6) 105 (19.0)    
Severe 12 (3.7) 5 (2.7) 1 (2.3) 18 (3.3)    
n 323 186 44 553    
Missing 2 2 3 7    
Mean (Std. Dev) 2.2 (2.1) 1.7 (1.8) 1.6 (1.8) 2.0 (2.0) 5.8 (2.2) 4.9 5.5 
Complaint Severity 
NPRS “Worst” 
    Hurwitz* 
(2002) 
n = 336 
Sibbritt** 
(2016) 
n = 240 
 
Mild 59 (18.5) 48 (25.8) 10 (22.7) 117 (21.1)    
Moderate 111 (34.8) 65 (34.9) 17 (38.6) 193 (34.8)    
Severe 149 (46.7) 73 (39.2) 17 (38.6) 239 (43.1)    
n 325 186 44 555    
Missing 0 2 3 5    














Private Practice  Teaching 
n (%) n (%) n (%) 




    Rubinstei
n 
(2007) 
n = 529 
Hurwitz 
(2002) 
n = 336 
Walsh 
(2008) 
n = 34 
Lishchyna 
(2012) 
n = 145 
 
No Disability 15 (20.5) 11 (26.2) 4 (100) 30 (25.2)  39 (7.4)    
Mild 
46 (63) 26 (61.9) 0 72 (60.5) 298 
(56.9) 
   
Moderate 
12 (16.4) 3 (7.1) 0 15 (12.6) 160 
(30.5) 
   
Severe/complete 0 2 (4.8) 0 2 (1.7) 27 (5.2)    
n 73 42 4 119     
Missing 3 3 1 7     
Mean (Std. Dev) 





         
Thoracic Spine 
MODI 
    Crothers 
(2016) 
n = 143 
  
No Disability 24 (48) 11 (52.4) 2 (100) 37 (50.7)    
Mild 24 (48) 9 (42.9) 0 33 (45.2)    
Moderate 2 (2) 1 (4.7) 0 3 (4.1)    
Severe/complete 0 0 0 0    
n 50 21 2 73    
Missing 1 2 1 4    




    Lebouef-
Yde 
(2005) 
n = 875 
Sharma 
[167] 




n = 35 
Lishchyna 
(2012) 
n = 232 
 
No Disability 41 (36.3) 15 (36.6) 2 (33.3) 58 (36.2)     
Mild 59 (52.2) 21 (51.2) 4 (66.7) 84 (52.5)     
Moderate 9 (8)  5 (12.2) 0 14 (8.8)     
Severe/complete 4 (3.5) 0 0 4 (2.5)     
n 113 41 6 160     
Missing 15 4 2 21     
Mean (Std. Dev) 











    Eirikstoft** 
(2014) 
n = 923 
Puentedura* 
(2011)           n = 
14  
 
Normal    181 (64.9)    
High    98 (35.1)    
Mean (Std. Dev)    11.3 (6.5) 13 9.7  
FABQ-W (0-42)        
Normal    276 (98.9)    














Private Practice  Teaching 
n (%) n (%) n (%) 
Mean (Std. Dev)    9.6 (8.8) 11 5.2  
n    279    
Missing    46    
 
Table 26. Co-Morbidities of MUCC Patients 
Primary Data (Patient Sample n = 325) Comparison Data  


































 One 74 (22.8)        
 Two 34 (10.4)     
82 (24) 
  
 Three 9 (2.8)       
 Four 3 (0.9)       
          
Type Anxiety 26 (8)   (16)   (9.3) 
 
 Depression 31 (9.5) 33 (10.2)  (13)    
 Obesity 49 (15.1)  265 (23)  (22.9)   (23) 
 Hypertension 24 (7.4)   (19.5) (19.9)  (13.3) (11.4) 
 Respiratory 21 (6.5) 9 (2.7) 90 (12) (17.3) (13.1)  (3.1)  
 Diabetes 7 (2.2) 7 (2.1)  (5.5) (5.1)  (5.8) (3.4) 
 Neurological 3 (0.9) 2 (0.6) 52 (7)      
 Endocrine 6 (1.8)  186 (24)      
 Haematological 3 (0.9)  16 (2)      
 Cancer 4 (1.2) 9 (2.7)  (3.5)   (2)  
 Gastrointestinal 2 (0.6)  59 (8) (19.5)     
 Inflammatory 
Joint Disease 












Chapter 5.0 Discussion 
 
5.1 Introduction 
This study is the first to examine the case-mix of a Western Australian Chiropractic teaching 
clinic and compare it to local, national, and international teaching clinic and private practice 
data. It has been over 20 years since the last Australian teaching clinic publication, as such 
this study provides an updated insight into the current state of Chiropractic internship in 
Australia and explores the adequacy of the Murdoch University chiropractic student teaching 
experience.  
This study found that the stereotypical patient at the teaching clinic was female, aged 15-24 
years, with full time employment and a tertiary education. She would have chronic low back 
pain, mild in severity, associated with low levels of disability. She would also report a 
secondary complaint and at least one co-morbidity being either obesity, depression, anxiety 
or hypertension. 
5.2 Demographic Characteristics 
 
5.2.1 Age of Patient Sample  
5.2.1.1 Older Patients 
This study found that the percentage of older adults in the MUCC patient sample was similar 
to that reported by Amorin-Wood’s 2016 Western Australian private practice study  [9]. 
However earlier national [60, 67, 69], and international studies [11, 13, 55, 61, 63, 66, 71, 
118] report proportions in this age bracket around three times that of Amorin-Woods’ and 
MUCC’s sample. Over the 25 years since the earliest national practice-based case-mix study 
by Ebrall [69], Census data depicts an ageing population in Australia [16, 17]. Brown’s study 
of 2014 private practice patients [60] reflects the population change, reporting a larger 
proportion on patients aged 65 and over than Ebrall did in 1993. It would therefore be 





increased, yet the results from this study indicate the opposite trend. It may be that the 
chiropractic utilization rate for older adults is significantly lower in Western Australia than 
that found nationally and internationally. Another explanation is that the ‘electronic tablet’ 
patients used to enter their data in the recent WA study perhaps discouraged some older 
adults, unaccustomed to these devices, from participating.  
 Future studies reporting on the case-mix of WA private practice should consider offering a 
choice of electronic device or pen and paper methods for data collection. This may give a 
more accurate insight into the proportion of older adults within a West Australian case-mix 
and could possibly identify limitations of electronic data collection in research with respect to 
certain populations.  
The proportion of older adults in the MUCC sample is comparable to that reported in earlier 
national and international teaching clinic studies [6, 7, 53, 57, 141]. When contrast with that 
reported from private practice, this study provides further evidence that this population is 
under represented in the student clinic case-mix. Additional opportunities for students to 
manage older adults are often provided through outreach programs, and teaching clinic 
studies that have included both outreach and on-campus clinic patient data report a much 
higher proportion of older adults, comparable to private practice [4, 55, 59].  Outreach clinics 
would appear to provide a more diverse patient population and as such should be regarded as 
an important component of the students’ learning experiences. As the patient population in 
this study did not include those from outreach clinics, the results do not comprehensively 
examine the overall clinical experience of the MUCC student. Nonetheless, it is an important 
distinction to understand the various aspects of the on-campus case-mix to identify which 
populations outreach programs should target and inform regulatory and funding sources of 
the value to graduate preparation. Future studies of teaching clinic case-mix profiles would 





picture of the overall student learning experience and facilitate evaluation of outreach clinic 
impact on case-mix diversity. The data from this study can therefore provide further valuable 
insight for future research into the outreach program at MUCC.  
 5.2.1.2 Paediatric sample 
This study indicates the proportion of patients aged 0 – 20 years is comparable to local, 
national and international private practice populations [66, 69, 191, 192]. However, while 
Beliveau’s review suggests the majority of private paediatric patients are in the early years of 
primary school, the MUCC paediatric population is typically at the age of secondary school 
completion [109]. Specifically, there was only one primary school aged child and no infants 
or toddlers in this sample; this is despite the MUCC policy of ‘fee free’ treatment for patients 
aged under two years.  It is therefore concerning that MUCC student clinicians are likely to 
complete their internship without the opportunity to acquire the required competencies to 
work with this population upon graduation. It is possible that parents are reluctant to expose 
their children to inexperienced student chiropractors, instead seeking care from more 
experienced practitioners. There may also be a lack of awareness within the local community 
of the opportunity for free care for infants and toddlers at MUCC and further, knowledge that 
student care is being competently overseen by experienced clinical supervisors. MUCC may 
need to re-evaluate current marketing strategies for attracting younger patients, perhaps 
approaching maternal health clinics or marketing to local community playgroups to increase 
awareness of the quality of supervision and affordable care. Consideration could also be 
given to establishing outreach clinics within playgroup centres, giving students direct access 
to patients aged 0 -3 years and providing opportunities to develop competency. Running 
outreach clinics in locations to target the paediatric population has proved successful in New 
Zealand at increasing student perceived preparedness for practice [87], as such expansion of 





Additionally, other avenues may need to be considered to provide students with suitable 
clinical experiences. For example, implementing programs so students can “shadow” 
maternal health care nurses, or developing a mentor program with field chiropractors who 
commonly see young patients. While national data indicates infants make up as little as 1% of 
the overall case-mix in private practice, a high degree of variability is reported between 
clinics [193]. Therefore, it is likely that certain clinics in WA see a higher volume of young 
children and could provide a suitable paediatric population for mentoring programs.  
 This limited exposure to the paediatric patient is not unique to MUCC. It is a characteristic 
feature of chiropractic teaching clinic populations globally, [5, 58, 59, 73]. This suggests that 
all teaching clinics are systematically failing to adequately prepare interns for management of 
this population upon graduating. One apparent exception, however, is the Anglo European 
Chiropractic College Clinic which, in contrast reports proportions of paediatric patients, 
infants in particular, much higher than that found in private practice [93]. Other teaching 
clinics may be able to draw on the AECC’s public education campaign and its success at 
considerably increasing the number of infants and children attending the teaching clinic [99].  
Insufficiencies within the student clinic case-mix with regards to paediatric, as well as older 
patients has been highlighted in studies for over 20 years now [5, 73]. While outreach 
programs appear to have gone some distance to increasing the proportion of older adults in 
the student case-mix, they have done little to target the younger paediatric patient. Rather 
than a systematic failure in program development, there may be other barriers in place that 
have influenced decision making with regard to paediatric representation within the teaching 
clinic case-mix. For example, Murdoch University has adopted an evidence-based practice 
model of care.  There is a diversity of opinions on the scope of paediatric conditions that are 
suitable for chiropractic care[81, 89, 193-195]. Some believe it has a role to play for non-





being a lack of research supporting chiropractic interventions for such conditions [93]. A 
recent publication on best practice for chiropractic treatment of children suggests there is a 
limited number of conditions for which manual therapies may be helpful in this age group 
[197]. Therefore, within this specific demographic, the number of infants and younger 
children with conditions appropriate for chiropractic treatment is very limited. Therefore 
providing ample opportunity for students to gain exposure to this demographic is counter-
intuitive to a model of evidence based practice which suggests very few would be suitable for 
care. 
 National and international guidelines for program accreditation are also aligned with 
evidence based practice and continue to evolve through regular review [198]. To maintain 
accreditation, chiropractic programs are required to meet certain educational standards. 
Current CCEA guidelines stipulate that the student must be proficient to “Adapt practice 
according to varying patient needs across the human lifespan,” [132] however there is no 
recommendation as to the number of age-defined clinical encounters necessary to fulfil this 
requirement. The ambiguity of the CCEA guidelines is likely resolute, given the lack of 
evidence supporting treatment of most paediatric conditions. Including specific numbers for 
paediatric encounters in the guidelines would appear contrary to the primary aim of the 
CCEA of ensuring evidence-based practice.  
Chiropractic treatment of the paediatric population remains controversial. While there are 
potential strategies to address the lack of clinical experience opportunities for students, 
implementation will not likely become a priority until research indicates chiropractic 
treatment is an effective intervention for a greater number of paediatric conditions. While it is 
reasonable for both accreditation councils and chiropractic institutions to be conservative in 





confidence working with children, infants in particular, may undertake further training that is 
not subject to the same principals of evidence-based practice. 
 
 5.2.1.3 Mean Age   
The mean age of the MUCC patient sample, in line with many other teaching clinic 
populations, is considerably less than that typical of private practice internationally.  
A scoping review of private practice patient populations internationally reported a pooled 
median age nearly ten years higher than this MUCC study [109]b. Given the pooled mean of 
teaching clinic populations calculated in this study falls outside of the review’s lower inter-
quartile range, a significant difference in case-mix between the two clinical settings is likely 
to exist. While the scoping review uses median, this and other studies report mean values; 
however, as both are measurements of central tendency it is reasonable to expect some 
correlation given the normal distribution of the data. 
Interestingly however, Amorin-Woods’ 2016 study reported a mean age of Western 
Australian private practice patients that also fell outside the lower interquartile range reported 
by Beliveau [9]. This study’s mean age was only a few years higher than the MUCC sample 
and did not include patients aged under 18 years; the inclusion of paediatric patients would 
expectedly decrease the mean further. A national study by Ebrall reported a mean age 
concordant with Beliveau’s review, however this study was published 25 years ago and as 
such may not be reflective of the current case-mix for private practice in Australia [69].  
The results concerning mean age from this study support those reported by Amorin Woods, 
in that chiropractic patients in Western Australia are typically younger than other regions 
nationally and internationally. Given Census data reported a similar population mean age for 
Australia nationally as it did for Western Australia [16, 17], utilization patterns may differ 





impacted these results. Further studies of patient age characteristics within Australian private 
practice, with reference to geographical regions are needed to draw be able to draw definite 
conclusions. 
While the mean age of the MUCC sample is significantly lower than that indicated from 
national and international private practice studies, it is similar to that of surrounding private 
practice within Western Australia.  As such the findings of this study support that of Walsh, 
Cramer and Martinez who reported the teaching clinic case-mix to have a similar mean age to 
private practice within a similar geographical location [4, 5, 56]. 
 5.2.1.4 Age Range 
While the age range of this study sample is comparable to that reported by Walsh for RMIT, 
it falls short of the reported ranges from other teaching clinic studies both in Australia and 
overseas. [6, 7, 54, 57, 58, 70, 100]. This may be due to the size of the sample; while Walsh 
reported on a similar number of patients to the MUCC sample, the sample size of the other 
studies reporting on range was at least double.  
 5.2.1.5 Age Brackets 
While there is a comparable mean age and proportion of older patients between the MUCC 
sample and Amorin-Woods’ study of Western Australian private practice [9], discrepancies 
are evident when comparing proportion of patients in each age bracket. 
The proportion of patients aged 15-24 years in the patient sample is more than double that 
reported by Amorin-Woods and the proportion aged 25-44 is nearly half. The most obvious 
explanation is that the major source of the MUCC new patient population is from the students 
themselves. Course requirements necessitate each student see a total of 25 new patients. 
Typically, these new patients are sourced by the student and commonly include siblings and 
friends. Given the majority of students are aged in their early 20s, their siblings and friends 





This age bias is at least as pronounced in other teaching clinic studies; Stevens and Hodges 
report more than two thirds of the patient sample to be aged between 20-30 years [74, 102], 
while Sawyer reports proportions similar to this  MUCC sample [53]. Other teaching clinics 
studies, such as those by Holt and Walden report proportions more closely comparable to 
private practice results [100, 199]. These discrepancies may be due to differing new patient 
recruitment requirements between the universities or accreditation boards, and/or greater 
‘general public’ utilization of some teaching clinics compared to others. 
This skewed distribution of patients across age brackets found in the MUCC sample, is not 
without implications. Younger patients are less likely to present with co-morbidities and 
prescription medication use.  However, the study sample reports similar proportions of 
patients aged 45-64 and 64-74 years as that of private practice, meaning students should still 
have adequate exposure to more complex case management. The higher proportion of 
patients aged 15-24 years within a teaching clinic case mix can also be seen as an advantage; 
this age group are typically more active and likely involved in sporting activities, allowing 
students to develop more diverse clinical skills in sports injury management. These patients 
are generally younger and healthy and present with fewer co-morbidities, medication use, 
degenerative conditions, and contraindications to be considered. From a risk management 
point of view, younger adults may represent a population somewhat ‘safer’ for students, still 
developing their practical skills, to treat. 
 5.2.2  Gender 
The gender distribution of the MUCC sample is equivalent to existing reported data; patients 
were more likely to be female, however male patients were not underrepresented in the 
sample. The proportion of females was the same as reported by Beliveau [109] in a scoping 






 5.2.3  Employment Status 
This study sample demonstrated an unemployment rate higher than that of the Western 
Australian population in general, and nearly double that of the local Melville region [200, 
201]. When considering that the reported proportion of unemployed patients attending private 
chiropractic clinics in both Australian [110] and Western Australia [9] was much lower than 
that of state and national levels [17, 18], a clear difference between the MUCC clinic and 
private practice patient population is identified. The higher proportion of unemployed 
patients may be attributed to two factors. First, the teaching clinic is located on-campus at a 
university and is readily accessible to students studying full time, limiting their availability 
for full time employment. Second, as a teaching clinic, MUCC offers discounted patient fees 
which may present as a more affordable option for those unemployed.  
Internationally, the proportion of unemployed patients shows considerable variability. A 
scoping review considered the findings of 22 studies and reported the proportion of 
unemployed patients visiting private practice to be the same as this patient sample [109]. 
However, it is difficult to draw comparisons between Australia and overseas for several 
reasons. There is variability in national unemployment rates between countries that would 
impact these results, as would differing levels of government funded healthcare provisions 
for subsidized chiropractic care. For example, studies performed in the USA, Denmark and 
Belgium report the proportion of unemployed patients to be up to five times that of 
Australian figures with each of the regions represented offering chiropractic treatment as part 
of government funded healthcare [108, 110, 124, 138, 139]. While the Australian government 
funded Medicare program does offer subsidized chiropractic care through the Enhanced 
Primary Care model (EPC), it is limited to those with a chronic disease rather than financial 





with figures suggesting less than 5% of the nation’s EPC plans included Chiropractic, 
compared to 33% including physiotherapy [202]. 
Interestingly, the proportion of unemployed patients in this sample was much higher than that 
reported by any other international teaching clinic study. As is the case with private practice 
data from overseas, it is hard to conclude if this difference is of significance or also due to 
variations in unemployment rates and subsidization of care between countries. 
Similarities however, can be drawn between this study sample and available demographic 
data from other Australian teaching clinics. Macquarie University and RMIT clinics reported 
a similar proportion of unemployed patients within their case-mix to that of our sample, and 
also found the rate of unemployment was nearly double that of the surrounding population, 
[5, 7]. This is likely due to the same factors discussed earlier in that these on-campus clinics 
are frequented by students who are often unemployed and that the discounted fee schedule 
appeals to a lower socio-demographic population. 
Unemployed persons are more likely to have lower psychological and physical well-being 
than those employed [203]. Consequently, the higher proportions of unemployed patients 
reported in Australian teaching clinic populations may add complexity to the case-mix 
encountered by students.  
 5.2.4  Education Level 
While similar proportions of patients with trade/vocational and secondary school 
qualifications were found in this sample compared to that reported by Australian private 
practice, MUCC patients were twice as likely to be tertiary educated [10, 204]. 
Patient clinical files at MUCC record level of education according to the highest level 
achieved or currently being completed, while previous private practice studies reported 





the higher number of ‘tertiary educated’ patients reported in the MUCC sample compared to 
private practice. Further, the university setting of MUCC may conduce towards higher 
numbers of tertiary educated patients, given it offers discounted rates and is readily accessible 
to university students. Other teaching clinic samples reported up to 25% of the total patients 
being comprised of students [7, 57, 70] which likely accounts for the higher proportion of 
tertiary educated patients reported historically in teaching clinics  [53, 72, 116, 205], some of 
which present similar figures to this study sample [53, 59, 115].  
 
5.3  Clinical Characteristics 
 
 5.3.1  Region of Complaint 
The general perception of Chiropractic as a profession providing conservative treatment for 
spinal disorders is reflected throughout  literature,  which consistently reports a patient’s 
primary region of complaint predominantly involves the spine [9, 11, 14, 62, 66, 69, 106, 
108, 191, 203] and this MUCC sample suggests the same. 
Specifically, Amorin-Woods reported low back, neck and thoracic spine respectively as the 
most common region of primary complaint which was also the case for this study sample, 
with similar proportions also found in each category [9]. It should be noted however that data 
for Amorin-Woods’ study was collected directly from the patient, whereas this study sample 
reported the region of complaint as documented by the student clinicians. However, it is 
likely the variation in documenting of data between the studies would only have produced 
minor discrepancies given the delineation of these regions is somewhat common knowledge. 
Several other studies did not present values for ‘low back’ and ‘thoracic pain’, instead 
categorizing the two regions together as ‘back pain’.   If proportions for low back and 





half of the study sample fell into this category with a further quarter reporting neck pain. This 
is comparable to the findings of the scoping review which included 50 private practice studies 
[109].  
Prior teaching clinic studies also reported similar proportions to this study sample, with a 
more uniform classification system increasing the validity of any comparisons. Both Bryant 
and Walsh reported very similar proportions in each category for Australian teaching clinics 
as this sample [6, 7], as did most international teaching clinic studies [4, 54, 70, 72, 74, 100, 
125]. Three teaching clinic studies reported a higher proportion of extremity complaints than 
either neck or thoracic [56, 58, 206] while one Canadian teaching clinic found extremity 
complaints were more commonly reported than any of the three spinal regions [59]. Two of 
these studies reported figures based on all patient complaints rather than just the primary, [59, 
206]. With regards to the MUCC sample, extremity complaints were commonly reported but 
less likely to be the primary region. It is likely that a similar trend existed in these two student 
clinics and as such combined data including additional complaints resulted in higher 
proportions with extremity conditions. Martinez, who reported specifically on the primary 
complaint, suggested that the high proportion of conditions due to trauma may have resulted 
in extremity complaints being more common than usual [56]. 
The findings of this study support the overwhelming body of evidence that currently 
identifies spinal pain as the predominate reason for patients seeking chiropractic care. It is 
also evident that the MUCC student clinicians are receiving ample opportunity to develop the 
skills necessary to manage spinal pain throughout their internship. 
 5.3.2  Duration of Complaint 
While prior reported data from private practice indicates the duration of primary complaint is 
more likely to be acute, patients in this study sample were typically seeking treatment for a 





Switzerland report over two-thirds of chiropractic patients present in the acute phase, with 
symptoms of less than 90 days duration [71, 105, 107, 114, 154], while a second Danish 
study reports a more even proportion of acute and chronic conditions [61]. Australian studies 
describing chiropractic patients have not reported specifically on the proportion of acute 
versus chronic patients.  As such it is difficult to ascertain whether similar trends exist to that 
internationally, primarily due to the possibility of geographical variations in level of 
integration of chiropractic care in the health care system of each region.  It is possible that 
greater integration would result in earlier referral for chiropractic services and a larger 
proportion of acute patients attending. Whereas lower integration may result in more chronic 
patients who have themselves sought out additional therapies after finding symptoms 
persisting despite following medical advice. Some consideration could be given to a study by 
Jamieson who found as little as 23% of patients presenting to Australian practices were acute 
and 38% chronic, with 39% presenting for ‘maintenance care’ [207]. Patients presenting for 
maintenance care may have initially presented with complaints of an acute, or chronic nature 
that have since resolved, as such this additional category affects the validity of comparison.  
There is variation between reported proportions of acute versus chronic complaints within a 
teaching clinic case-mix, with differing methods of classification limiting those suitable for 
comparative discussion. Of the seven international studies that classified ‘chronic’ as greater 
than 90 days, five reported, in contrast to this sample, a greater proportion of acute patients 
[6, 70, 74, 115, 126] while the other two studies found similar results to this sample [8, 56]. 
Only one study from an Australian teaching clinic included data on duration of complaint; 
Walsh found student interns saw a fairly even proportions of acute and chronic patients [6].  
The proportion of acute to chronic complaints as reported in this MUCC patient sample is 
evidently inconsistent to that reported by both private practice and teaching clinics. One 





studies may have reported an acute flare-up of a chronic complaint as chronic, and another as 
acute. The lack of uniformity of category values and interpretive nature of this particular 
variable limit cogency of comparison between studies. 
Another explanation for the higher proportion of chronic complaints within this sample could 
be the recruitment process for new patients attending at MUCC. The accrediting body for the 
program requires the student interns to see 25 new patients to satisfy graduation requisites. A 
large proportion of these new patients will be sourced by the intern themselves and typically 
include family members and friends. It may well be that the motivation to attend MUCC for 
treatment is to ‘help’ the student achieve their quotas rather than to actually seek treatment 
for the condition itself as would be the case in private practice. Consequently, the conditions 
tend to be mild complaints that have been present for extended periods of time that would not 
normally warrant seeking care.  
This has implications both in the clinical experiences for the student and using the MUCC 
patient population for research. Acute patients present initially with pain severity and 
disability significantly higher than chronic patients [151, 152]. These acute patients require 
modification of techniques as well as advice on pain management measures. Student interns 
are likely to be more conservative in their approach than field practitioners, fearing they may 
aggravate the condition. If students are not seeing acute patients, they will not achieve the 
clinical competencies to be able to competently and safely enter private practice. 
Additionally, implications arise for the generalization of the MUCC patient population to the 
greater chiropractic patient population. Given that changes in outcome measure scores is 
higher in the acute patient, studies into treatment efficiency within the MUCC population 
may report less significant changes in scores given acute patients are underrepresented. For 
future MUCC based research, this should be considered when developing methodology for 





5.3.3  Severity of Complaint 
Complaint severity is reported using varied measures across the literature making it difficult 
to identify valid trends for private practice or teaching clinics. This difficulty is further 
augmented by the variations in methodology implemented by each study; severity scores can 
be recorded in regard to ‘level of pain now’ or ‘average level of pain throughout last week’, 
or be a score derived from best, worst, average and ‘pain now’. Many studies discussed in 
this paper do not disclose in detail the methodology used to obtain scores, in particular recall 
period, as such comparison across all studies is not viable. The majority of the included 
studies from private practice also report severity scores based on a specific region of 
complaint, most commonly low back or neck pain, therefore there is a lack of available 
information in relation to complaint severity for the overall case-mix of chiropractic patients. 
Interpretation of scores, however, suggests that the MUCC sample scored their complaint 
severity much lower than private practice patient samples. An overall approximation would 
suggest patients attending WA private practice clinics reported severity 2-3 times that of the 
MUCC sample. 
When specific regions of complaint are considered in private practice, a similar trend is 
evident. NRS scores from private practice patient studies indicated level of severity 2-3 times 
that of this MUCC sample for both low back [9, 104, 107, 114, 118, 138, 139, 151, 154, 165, 
166] and neck complaints [135, 152, 164, 208]. It is noteworthy that none of these studies 
described the scoring relative to present pain, with the recall period either not stated or 
indicated at between 24 hours to 12 months. 
Further limitations are apparent when attempting to compare the MUCC patient sample to 
existing data from teaching clinics. Only Perillo’s study of New York teaching clinics used 
the NRS measure, and scores were recorded based on the average pain over the past week 





is likely the extended recall period used in Perillo’s study would result higher scores reported. 
Considering the NRS ‘worst’ mean of the MUCC sample instead of the present pain mean 
presents a score similar to that of Perillo’s study sample and comparable to the VAS scores 
reported by Walsh and Martinez which did not specify recall period [56, 209].  
While recall period variability across studies presents limitations for comparison of study 
populations, it appears likely that pain severity of the MUCC sample is lower than that 
attending private practice, supporting Phillips’ observations when comparing US teaching 
clinics to the same [116]. The higher proportion of chronic conditions found in this sample is 
also likely to have resulted in lower scores given acute conditions are typically associated 
with higher pain scores [151, 152]. 
5.3.4  Level of Disability 
The mean disability scores of the MUCC sample are much lower than that reported in private 
practice samples indicating a distinct disparity between the populations 
Private practice studies reporting mean ODI scores suggest a moderate to severe level of 
disability associated with low back pain, whereas the MUCC sample mean indicates only 
minimal disability [27, 103, 118, 139, 163, 210]. Given chronic low back pain has been 
shown to be associated with lower levels of disability than acute, [151] it is likely the higher 
proportion of chronic low back complaints in the MUCC sample would account for the lower 
mean ODI scores.  
While lower mean NDI scores were also found in this study population compared to private 
practice, the difference was not as significant as that of ODI scores. Private practice 
populations found neck pain was associated with mean NDI scores representing mild to 
moderate disability [27, 135, 164, 208] while the MUCC mean indicates mild disability. Only 
two thirds of the neck pain patients reported chronic complaints in comparison to three 





disability scores for this region than found with the low back. This suggests that those with 
neck pain in the MUCC sample more closely resemble those presenting to private practice 
than low back pain patients. 
The mean ODI scores reported by three teaching clinic studies are comparable to that of this 
sample, reporting minimal disability [4, 116, 206]. Higher mean ODI scores were reported by 
two studies, with results resembling that of private practice studies, indicating moderate 
disability [57, 155].  
Of the two teaching clinic studies reporting NDI mean scores, one found a slightly higher 
mean than the MUCC sample in neck pain patients [57] while the other reported a slightly 
lower mean score for headaches patients [211].  
The results from this study further supports Phillips’ observations of US teaching clinic 
populations, in that the mean level of disability is lower than that presenting to private 
practice [116].  
5.3.5  Co-morbidities 
 
The general health of this MUCC sample is somewhat better than the Australian population, 
with patients less likely to have a diagnosis of diabetes, hypertension or arthritis [178]. Rate 
of depression, diabetes and neurological disease in this patient sample was similar to the 
sample of WA private practice patients, although the MUCC sample were more likely to be 
diagnosed with at least one co-morbidity [9]. An explanation for this may be that the WA 
private practice study involved participants answering survey questions into an ipad, whereas 
the MUCC group was questioned about their medical history by the student clinician, perhaps 
allowing a more detailed disclosure of comorbidities. This sample had a particularly low rate 
of arthritis compared to the Australian population, and to that of private practice [68, 133, 





inflammatory arthritites were discussed in this sample. Although not specified in the 
methodologies, the private practice samples likely also included a diagnosis of osteoarthritis. 
The rate of respiratory and gastrointestinal diseases in this sample, as well as the WA private 
practice sample was significantly lower than reported from private practice nationally by 
Charity, and by several international samples[68, 83, 133, 178]. Future studies of WA private 
practice and MUCC should consider this when developing methodology to more 
comprehensively investigate this apparent difference in samples. It is also important to note 
that the younger age of the MUCC patients is also likely to impact the number of co-
morbidities recorded. 
Study samples from prior teaching clinic studies reported similar proportions of co-morbid 
conditions to the MUCC sample with a few exceptions [55, 59, 127, 143, 144, 183]. 
Venketsamy reported significantly higher proportions of gastrointestinal, cardiovascular and 
respiratory diseases in a sample of neck pain patients from a South African teaching clinic 
[127]. This is consistent with evidence that indicates neck pain to have a high association 
with cardiovascular and respiratory disease [175, 176]. Stevens reported a much higher rate 
of depression from three US teaching clinics in New York compared to this and other 
teaching clinic samples [55]. All of these clinics provided free services to the community 
which would increase the proportion of patients of lower socio-economic demographic status, 









Chapter 6.0 – Conclusion 
 
 6.1 Limitations  
Although this was a representative sample from the MUCC population we are confident that 
has allowed for an accurate comparison with ‘normal’ Australian chiropractic practice and 
both national and international chiropractic teaching clinics because of the comprehensive 
nature of the literature review and because the findings so closely approximate those from 
previous studies.  
Discrepancies were noted between the private practice data from WA and that reported 
nationally. It would be beneficial to further investigate the WA case-mix to substantiate these 
variations as to more accurately inform the MUCC educators.  
This data set was from MUCC only and did not include the off-campus Outreach programs 
students are required to attend. Data from these adjunct clinical experiences would determine 
if the diversity in case-mix of these settings addresses any of the under-represented groups 
identified in this study.  
In future it may be possible to extract data from the electronic patient system instead of 
manually collecting from hard copy files. This would allow for inclusion of all patient 
records rather than a representative sample.  
As a teaching clinic MUCC does not accept state insurance work place or traffic injury cases. 
Past research has identified this population as demonstrating more complex characteristics 
{Tait, 2001 #257} and as such the absence of these cases presents an obvious gap in the 
chiropractic program’s ability to prepare students with ‘real life’ exposure to all permutations 
and combinations of likely future patient presentations. There are advances being made in 
education using patient simulation and this, in future, may allow educators one avenue to 







While the case-mix profile of this MUCC sample was broadly similar to that of private 
practice, some differences were noted that may have implications for the adequate 
preparation of students for private practice.  
Not surprisingly the most common type of patient was similar to that of a university student. 
The obvious conclusion is that the MUCC student clinicians appear to be recruiting their 
peers as patients. Further the other commonly occurring profile is suggestive of an age group 
that could be described as family i.e. somewhat older with mild levels of persistent pain and 
disability.  
The strength of this is that students are being exposed to straight forward uncomplicated 
cases. This allows them to develop the required competencies of patient assessment, 
diagnostic and intervention skills, as well as planning, implementing and monitoring its 
outcome in a low level risk environment.  
It remains unknown if this is appropriate and adequate to prepare graduates for the under-
represented subpopulation groups of younger children, the elderly and patients with acute 
severe pain and / or high levels of disability. Surveys of recent graduates may better inform 
MUCC educators for their impressions of degree of preparedness to care for these missing 
sub-populations.  
It would appear that this profile of the ‘typical patient’ is common to chiropractic teaching 
clinics internationally. Some colleges have successfully addressed this issue through clinical 
placements within the hospital environment {Till, 2000 #260}{Humphreys, 2016 #259}. 
While the inclusion of hospital placements is highly desirable, such arrangements in Australia 





Despite this, achieving integration could still be possible by considering the success of other 
regions. An enviable example is the The Swiss Master of Chiropractic Degree, which follows 
a Bachelor of Medicine qualification, effectively permitting full integration into the hospital 
environment {Humphreys, 2016 #259}. However, achieving similar may be unrealistic given 
it would require a substantial overhaul of program delivery. Perhaps a more practical option 
would be to follow the example of the South African Chiropractic program, which has 
partnered with the Department of Health to provide student interns placements within remote 
hospital environments {Till, 2000 #260}. The Murdoch University Chiropractic program has 
itself been collaborating with the Western Australian Centre for Rural Health and currently 
runs Clinical Immersion Programs (CIP) in remote areas where in some cases, student posts 
are situated within hospital centres {Amorin-Woods,  #261}. A recent publication reported 
students recognized the Murdoch CIP offered greater diversity in case-mix and enhanced the 
development of their diagnostic and therapeutic skills {Amorin-Woods,  #261}. Further 
development of the CIP’s should be intended, for the contribution to the student clinical 
experience as well as an integral pathway to future integration.   
 
 
6.3  Recommendations 
A comparison of patient profiles between on-campus and outpatient clinics should be 
conducted to build a complete picture of the educational experience of the chiropractic 
student at MUCC.  
Efficient data collection tools should be developed which can be utilized in the teaching 
clinic, and private practice, to allow for on-going monitoring of the adequacy of the 





Investigations should be made for ways to increase the number of acute neck and LBP 
patients in MUCC. Also for ways to expose students to patients with more severe levels of 
pain with long standing and significant disabilities.  
Clarification is required on the expected scope of practice with respect to the paediatric 
population so that MUCC may adequately provide appropriate training and exposure.  
Finally, research should be conducted looking at identifying pathways to facilitate hospital 
placements, as this would appear to offer a wide ranging patient mix within a 
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